1976
). This â€˜¿ age disorientation' has the following features: (i) In the majority of cases the patient's estimate of age is an underestimate. Crow and Mitchell (1975) and Crow and Stevens (1978) found that in 40â€"50 per cent of cases of age disorientation subjective age was within five years of age on first hospital admission, although the patients had been in hospital for a mean of approxi mately 30 years.
(ii) Age disorientation is associated with temporal disorientation.
Age-disorientated patients sys tematically underestimate the present year, and also the duration of their hospital stay. For some individuals the errors in temporal information are consistent with their concept of their own age (Crow and Stevens, 1978) . The pattern of age and temporal disorientation exhibited by a sub-group of chronic schizophrenics is thus consistent with the hypothesis that these patients have failed to update their concepts with the passage of time.
The present study was designed to determine whether the defects of temporal orientation in chronic schizophrenia are part of a more general intellectual impairment or are related to specific learning deficits. This issue is relevant to the question of whether intellectual impairments are commonly seen in chronic schizophrenia. Kraepelin and Bleuler apparently be lieved that true intellectual impairment does not occur: thus Bleuler (1950) stated that â€˜¿ in contrast to the organic psychoses, we find in schizophrenia . . . that sensation, memory, consciousness and motility are not directly disturbed ' (p. 55) and â€˜¿ memory as such does not suffer in this disease ' (p. 59) . Kraepelin (1919) thought that intellectual functions (orientation, con sciousness and memoryâ€"p. 17) were unimpaired but made an exception for some chronic states: see e.g. Kraepelin (1919) p. 190 and pp. 197â€"8. Recently Klonoff et a!, (1970) applied the Halstead-Reitan test battery to a group of chronic schizophrenics and concluded that â€˜¿ the test results certainly appear to indicate the presence of organic deficit in these patients'. In a review of psychological test findings, Heaton et a!, (1978) concluded that groups of chronic or process schizophrenics â€˜¿ may look organic on neuro psychological tests because a significant proportion of such patients are organic' (our italics).
The phenomenon of age disorientation may be of significance if it is a relatively simple index of more general and profound intellectual loss. The present study investigated the relationship between age dis 193 orientation and other aspects of neuropsychological function: the performance of a group of 21 age disorientated chronic schizophrenic patients was com pared with that of a group of 21 age-orientated schizophrenic patients on a battery of tests of intellec tual and learning performance.
Method Selection of Patients and Controls
A study of long-stay patients at Shenley Hospital carried out in 1976-78 (Owens and Johnstone, 1980) identified 510 cases satisfying the St Louis criteria for a diagnosis of probable schizophrenia (Feighner et a!, 1972) . Of these, 84 estimated their age incorrectly by five years or more. Of these, 22 stated their age at the time of the survey to be within five years of their age at first admission to a mental hospital: this relatively homogenous group was considered for the present study. One refused to take part, leaving a group of 21 age-disorientated patients. Controls were selected from the other 426 patients satisfying the St Louis criteria who were not age disorientated at the time of the 1976â€"S survey. For each age-disorientated patient, the best available match in terms of age, sex and time since first admission was selected. After selection, both groups contained 13 males and 8 females. Answers were accepted as correct if they agreed with information in the case notesâ€"to within one year for the first three questions, to within five years for the remaining questions.
After being asked these questions, the patient was told his correct date of birth, and if necessary, the current year, and given the opportunity to calculate his age. If required, assistance was given with the calculation, so that in each case the patient's true age was demonstrated to him. Finally, he was asked his age once again. Thus for each patient it was possible to assess the constancy of his belief about his age between the time ofthe earlier survey (1976â€"78) and the present survey (1979) ; also the constancy of his belief after a demonstration of his true age.
Orientation and general knowledge
The orientation and general knowledge question naire was designed to assess orientation (e.g. the day of the week, and the time ofday), local information (e.g. the name of the hospital, the name of a staff nurse , and the time of breakfast) and knowledge of recent events and general information (e.g. the name of the Prime Minister, the capital of Italy).
Estimation questionnaire
The estimation questionnaire assesses the ability to make a numerical estimate of various quantities, for improved performance in successive trials. Scoring performance in the relatively easy task of distinguish ing the familiar from the unfamiliar in addition to performance in the more exacting task of making the correct identification allows discrimination between patients over a wide ability-range.
Peabody picture vocabulary
This test is described in detail by Dunn (1959) . It has been shown that performance correlates well with pre morbid intellectual level.
â€˜¿ Famous personality â€˜¿ test
Long-term memory was asssessed by a modification of the â€˜¿ famous personality' test devised by Stevens (1979) . The patient is presented with a list of names some fictitious, some of famous peopleâ€"and asked to indicate whether or not he recognises each name in turn. The difference between the patient's familiarity with the real and the fictitious names is a measure of the patient's long-term memory. In this survey, the list (selected from those pre viously investigated by Stevens) consisted of ten very famous names, well known to normal controls of all age groups; ten names of people famous in the period 1960â€"65; ten names famous in the years preceding the patient's first hospital admission but out of public awareness since that time; and 10 fictitious names.
Boston naming test
In this test ofnominaldysphasia (Kaplan eta!, 1976) , the patient is asked to name objects presented as line drawings.
Digitâ€"symbol test
This test is a component of the WAIS battery (Wechsler,1958)and isa measureof ability to learn a new task.
Raven matrices
Sets A and B of Raven's progressive matrices were employed (Raven, 1965) .
Mental test score
The mental test score, a rapid assessment for dementia (Denham and Jeifreys, 1972) consists of 15 questions that test orientation in place and time, short term memory, long-term memory, and general knowledge.
Results
The results obtained in the various tests are presented in Tables I and II and in Fig 1. Compliance was not always 100 per cent but it is unlikely that bias was introduced by the omission of one or two patients and their controls in certain tests.
In all tests, the age-disorientated group performed significantly worse than the age-orientated group, and in most cases the differences were highly significant statistically. When the scores were compared for each sex separately, the differences between age-disorien tated and age-orientated were less marked for females than for males. This may be a reflection of the greater average age of the female patients.
Age-orientation
Only 12 of the 21 age-disorientated patients gave their age as being within five years of their age at first admission. Of the nine giving a substantially different answer, three did not know their age, two gave estimates younger than their previous estimate, two gave ages intermediate between their age at admission and their true age, one claimed he was 100 years old, and one gave approximately her correct age. Six gave exactly the same answer as they had given in the 1976-78 survey.
After the demonstration of their true age by subtraction of year of birth from the current year, twelve still gave exactly the same age as they had initially, and three modified their answer by less than 5 years. Some patients who had initially been signifi cantly disorientated changed their answer to the correct age or something near it. An example was a 45-year-old man who had been admitted at the age of 17 and had given his age as 17 in both 1975 and 1977. In our trial he once again stated that he was 17, yet after demonstration of his true age he gave his age as 47, apparently persevering with the digit 7 while approxi mating to his true age. Several days later he once again gave his age as 17.
Despite the use of a criterion intended to select a group with a uniform degree of age disorientation, it was clear that there was substantial variation. Ap proximately half of the group showed consistency in their stated age over an interval of 3 years and in the face of evidence to the contrary. Others gave variable but incorrect answers, while a few gave at least approximately correct answers on some occasions. Table I shows that the age-disorientated patients gave significantly fewer correct answers than the controls for all of the age-related questions except that concerning age on first admission to hospital.
All 13 age-disorientated patients able to give an estimation of the length of time since their first admission underestimated it. The mean estimated duration for this group was 5.8 years (actual mean duration was 33.6 years). In contrast, the 19 controls gave a mean estimated duration of 26 years (actual mean duration 34.6 years). This finding supports the suggestion that time has â€˜¿ stood still' for the age disorientated patients. However it is not merely a matter of time standing still, since only two of these patients (compared with eight controls) knew the year of their first admission to within five years.
Date of birth was the'best-known age-related item for both the age-disorientated patients and the con trols. Twelve of the age-disorientated patients knew their date of birth to within one year, nine of them giving day, month and year exactly. However, age disorientated patients were more likely to answer â€˜¿ don't know' , even though in many cases the required answer could have been deduced from the answers given to other questions. They showed less consistency than the controls in the answers they gave: for only six of the age-disorientated patients was the stated age consistent with their estimate of the length of time since admission. To summarize, age-disorientation is associated with a poor knowledge of facts related to age. Although no single pattern of disorientation embraced all of the patients, the group included (1) those who had a varying idea oftheir current age togetherwith a chaotic knowledge of age-related facts (eight cases); (2) those with a firmly fixed delusion concerning their age and an impaired knowledge of age-related facts, inconsistent with their beliefconceming their age (seven cases); (3) those with a quite coherent system of delusions regarding age and closely related facts (consistent with the conception that for these patients time has stood still since first hospital admission) (six cases). Contrary to expectation, comparison between these three groups revealed no significant difference in penfor mance in any of the other tests.
Orientation and general knowledge
In this 19-item questionnaire, the age-disorientated patients achieved a mean score of 6.86 (S.D. 3.6) compared with 15.7 (S.D. 2.2) for the controls (P <0.001). In each ofthe four sub-tests, the difference in score between age-disorientated and age-orientated was significant at the level P <0.001. It is of interest that the sub-test performed least well by the age disorientated was that involving recent knowledge, for which they scored a mean of 0.45 out of 5 items whereas the age-orientated scored a mean of 3.75.
Estimation questionnaire
In this 12-item questionnaire, the mean score achieved by the age-disorientated was 3.5 (S.D. 2.1) compared with 8.5 (S.D. 2.4) achieved by the age orientated (P <0.001). In the estimation of time intervals the difference between the two groups achieved significance at P <0.01, and for the other three sub-tests P was less than 0.001.
Face-name learning test
From Fig 1 it can be seen that the age-disorientated patients had an impairment of learning ability relative to the controls on this test. Although the difference appears less marked than in the other tests, this probably reflects the fact that both groups obtained low scores.
â€˜¿ Famous personality â€˜¿ test
The age-disorientated patients performed less well than the controls in all three sub-divisions of the â€˜¿ famous personality' test. For names famous before admission, the statistic for detectability (d') was 0.67 for the age-disorientated compared to 1.93 in the age orientated and 2.46 in the general population (P = 0.005); for very famous names these figures were 1.16 compared to 2.94 and 3.63 (P = 0.014); and for names famous in 1970â€"75the figures were 0.80 compared to 2.27 and 2.24 (P = 0.0014). Thus age-disorientated patients have an impairment of long-term memory which does not seem to be confined to the period following the onset of illness.
Peabody, Boston, Raven Matrices and digit-symbol tests
For each of these tests the scores obtained by the age-disorientated patients were very significantly lower than those obtained by the controls (Table II) .
Mental test score
While the difference between the performances of the age-disorienated and control groups was statisti cally significant in all of the tests, it reached an outstandingly high level of significance for the mental test score (Table II) score respresents an average of each patient's abilities in these different aspects. Thus the very high level of statistical significance for the difference between the age-disorientated patients and the controls is consis tent with, and serves to emphasize, the overall finding that the age-disorientated have a global impairment of intellect.
Discussion
Previous studies have drawn attention to notable features of age-disorientation such as the proportion of cases in which stated age is within five years of age on admission and a consistent tendency to underestimate the length of time since first admission. These features suggest there may be a specific defect in one aspect of intellectual function. This study affords little support for this hypothesis: for example, age-disorientated patients have an especially severe defect in recent knowledge. It is clear that age-disorientation does not arise as an isolated abnormality; it is part of a global deterioration in intellect (see Fig 1) .
Furthermore, the form of intellectual impairment makes it difficult to exclude the possibility that this group of patients have suffered from life-long mental subnormality. In particular, the difference between the performance of the age-disorientated patients and the controls in the Peabody picture vocabulary test, which in principle is a measure of pre-morbid intellec tual level, is similar in magnitude to the differences in the other tests. Moreover, in the â€˜¿ famous personality' test the age-disorientated were as impaired in recalling names famous prior to their admission as in recalling names famous at later times. This suggests that the age disorientated patients may have been handicapped throughout the years of their education, and raises the possibility that age-disorientation is the hallmark of a life-long pathological process affecting the brain, which presents in early adulthood as an illness satisfying the St. Louis criteria for schizophrenia.
A.
Rifkin has suggested (personal communication) that the population of schizophrenic patients described by Quitkin, Rifkin and Klein (1976) between the scores obtained by the two groups: only one age-disorientated patient achieved a score higher than 7, while only one of the controls failed to score more than 7 (P <0.001). It should be noted that current age was one ofthe questions asked, so the test carried a small intrinsic bias against age-disorientated patients. Nonetheless, the difference in the scores was still highly significant when this question was excluded from analysis. In conclusion, age-disorientation appears to be a marker for a form of chronic schizophrenia character ized by a severe, wide-ranging impairment of intellect, and may possibly be a sequel of a pathological process active since early childhood. Our findings reinforce the conclusions of Klonoff et a! (1970), Crow and Mitchell (1975) and Heaton et a! (1978) that â€˜¿ organic-type' psychological impairments do occur in chronic schizo phrenia, and suggest that they may be readily detected by simple tests of temporal orientation. The realtionship between temporal disorientation and structural changes in the brain which have already been associated with intellectual deficits (Johnstone et a!, 1978; Crow and Johnstone, 1980) deserves further investigation.
